Gene cloning, expression, and function analysis of SpL14-3-3ζ in Spodoptera litura and its response to the entomopathogenic fungus Nomuraea rileyi.
The 14-3-3 proteins, a highly evolutionarily conserved and ubiquitous protein family in eukaryotic cells, have a range of biological functions including regulation of signal transduction, stress response, apoptosis, and control of the cell cycle. To investigate the function of 14-3-3 in Spodoptera litura, the full length of 14-3-3ζ was cloned from S. litura on the basis of an expressed sequence tag of 14-3-3ζ from the S. litura fat body suppression subtractive hybridization library, and named SpL14-3-3ζ. SpL14-3-3ζ cDNA was 1196 bp with an open reading frame of 744 bp, encoding 247 amino acids. Multiple alignment analysis revealed the putative amino acids shared >80% homology with 14-3-3ζ from other organisms and shared typical conservative structures. Phylogenetic analysis confirmed SpL14-3-3ζ was closely related to other available Lepidoptera 14-3-3ζ. Real-time PCR analysis indicated SpL14-3-3ζ was expressed throughout the developmental stages of S. litura, with a relatively high expression level in pre-pupa, and was expressed constitutively in all examined tissues with relatively high levels in hemocytes and midgut. Moreover, the transcription level of SpL14-3-3ζ could be induced by Nomuraea rileyi infection, up-regulated in hemocytes, followed by head, fat body and midgut. Knocking down SpL14-3-3ζ transcripts by RNAi significantly increased S. litura sensitivity to fungal infection, and resulted in higher mortality of S. litura during the larval development. These results provide novel insights into the 14-3-3ζ signal regulation which may be related to host defense as well as larval development in S. litura.